The dunes sagebrush lizard ( ) is an Background:
Introduction
The dunes sagebrush lizard (DSL; Sceloporus arenicolus) is an imperiled species whose distribution is restricted to shinnery oak (Quercus havardii) sand dunes in the Mescalero Sandhills of eastern New Mexico and the Monahans Sandhills of West Texas, USA (Degenhardt et al., 1996; Fitzgerald & Painter, 2009 ). This area is within the Permian Basin, which is the focus of extensive and intensive oil, gas, and infrastructure development that degrades or destroys the species' habitat (Sias & Snell, 1998 The agreements for New Mexico and Texas are structured very differently, but both are based on the voluntary conservation component of section 10(a)(1)(A) of the ESA. For non-listed species, these include Candidate Conservation Agreements (CCAs) and CCAs with Assurances (CCAAs; for brevity, we refer to both agreements as the "CCA/As"). CCAs are agreements between FWS and one or more public or private parties that stipulate the actions enrollees will take or will avoid to conserve a species, which may preclude the need for listing under the ESA. CCAAs are similar to CCAs, but apply only to non-federal parties and include assurances that enrollees will not face ESA restrictions beyond those described in the CCAA if the covered species is listed in the future. (Federal agencies are not eligible for CCAAs because they cannot be exempted from the duty to avoid jeopardizing listed species under section 7(a)(2).) Parties in New Mexico drafted a CCA (for federal entities) and complementary CCAA (for non-federal entities) to protect lesser prairie-chicken (Tympanuchus pallidicinctus) and S. arenicolus habitat in December, 2008. These CCA/As include strong requirements to avoid the lizard's shinnery oak sand dune habitats (U.S. Plan for the  species (BLM, 2008 ). However, the CCA/As also direct oil and gas wells into interstitial habitats (between the large sand dune blowouts that the species uses) that provide connectivity among core dunes habitats.
In contrast to the New Mexico CCA/As, the Texas Conservation Plan (TCP) for the DSL-which is a CCAA with a tailored name-does not include avoidance requirements (Texas Comptroller of Public Accounts, 2011). Instead, the TCP offers only guidance to attempt to avoid habitat; there is no requirement for enrollees to avoid developing oil and gas wells in lizard habitat. Even though the same legal instrument underlies the agreement of each states-section 10(a)(1)(B) of the ESA-the differences in the details means we expect different conservation outcomes for S. arenicolus.
The objective of this study was to test whether voluntary conservation agreements for the DSL in New Mexico and Texas may have been effective at reducing oil and gas development in the species' habitat. We hypothesized that the New Mexico CCA/As have produced a noticeable reduction of new oil and gas wells approval in DSL habitat, but that the TCP did not produce such a reduction. Our predictions were:
1. The rate of new well approval through time is approximately the same inside and outside of DSL habitat before the CCA/As (2009) (in New Mexico) and before the TCP (2012) (in Texas);
2. The rate of new well approval in New Mexico is lower inside of DSL habitat than outside of DSL habitat after the CCA/As were adopted; and 3. The rate of new well approval in Texas is not different inside and outside of DSL habitat after the TCP was adopted.
Methods

Data identification
We downloaded all oil and gas well data for New Mexico from the state's Oil Conservation Division site on 03 April 2018. The Texas Railroad Commission makes its oil and gas well data available through a separate provider, http://www.texasdrilling.com/, from which we downloaded the data on 03 April 2018. We filtered out well approvals that were marked as canceled in the datasets from both states. We defined the range of S. arenicolus in New Mexico as the boundaries recognized in 2008, at the time the CCA/As were developed and adopted. We defined the species' range in Texas as the boundaries of the "Hibbitts Map" of suitable habitat (from low to very high quality; Fitzgerald et al., 2011). In New Mexico, the area outside of the species range included oil and gas well data from the Permian basin excluding the 2008 range boundaries. In Texas, the area outside included the five counties (i.e., Andrews, Crane, Ector, Ward, and Winkler) that encompass the species' range, excluding the "Hibbitts Map."
Data analysis
To test our hypotheses and determine the rate of oil and gas well expansion, we counted the number of wells approved each year since 1990 inside and outside of S. arenicolus habitat. Because this scenario is an intervention experiment with a before-after-control-impact design, we fit log-link Poisson generalized linear models (McCullagh & Nelder, 1999) , with terms for time period and in/out of habitat, for statistical inference. We fit separate linear models, of the form number_wells ~ year + in_CCAA_area, for New Mexico and Texas data to plot the trends in/out of habitat and before/ after the agreements were approved. All code and the data needed to replicate our results is available in the Open Science Foundation repository at https://doi.org/10.17605/OSF.IO/HKVSU (Malcom, 2018).
Results
The well data supported our predictions. We observed that the rate of new well approval was much lower within the DSL habitat than outside of the DSL habitat after the adoption of the CCA/As in New Mexico ( Figure 1) ; however, the rate of new well approvals was no different inside versus outside of DSL habitat after the adoption of the TCP in Texas (Figure 2 ). The trends visible in the plots are supported by the generalized linear model statistics (Table 1) .
Discussion
Conserving the DSL requires protecting its remaining habitat in both New Mexico The decline in the number of new oil and gas wells approved each year in New Mexico after the CCA/As were adopted reflect the avoidance requirements in those agreements. The number of new wells approved in the DSL's range in New Mexico is not zero since the CCA/As were enacted because the agreements allow well siting in interstitial habitat. While this reduces the direct effects of development, it likely harms connectivity (U.S. Fish and Wildlife Service, 2008) and may have secondary effects on landscape characteristics that influence DSL life history (Ryberg et al., 2015) .
Because the TCP does not require avoidance of DSL habitat loss, i.e., there is no mechanism protecting the habitat, we expected to not see any effect of the TCP. The data supported our prediction, and even hint that the rate outside DSL habitat decreased faster than inside. Had the State of Texas incorporated strong avoidance requirements of the New Mexico CCA/As into the TCP, then our analysis may have shown that voluntary conservation efforts were sufficient to protect the DSL.
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Introduction
The sentence beginning "After episodes in and out of candidate status,…"is nebulous and uninformative. What are the episodes that are alluded to? In order to provide necessary context, it would appear that those episodes should be described to some extent.
Pertaining to the section describing the Texas CCA/As: a search of the referenced TCP document reveals no specific wording as it is characterized here. No specific language related to " to avoid habitat" is attempt included in the referenced document. Why is the word " " emphasized in italics? It is not verbatim attempt from the reference. Clearly, there are differences in the NM and TX plans, but this passage characterizes the Texas document as intentionally or tacitly promoting disruptive oil and gas development. Another interpretation of the TCP would be that it allowed greater flexibility to enrollees as to conservation strategies. This section should be revised to more objectively and thoroughly present the differences between the TCP and NM CCA.
Why isn't the objective of the paper to evaluate actual protection of the DSL? That would seem to be a much more direct and appropriate test of the process and allow for comparison of each state's effectiveness in carrying out the process.
As written, outcomes of the predictions (results) appear to be solely affected by the CCA/As; as if no other factors drive oil and gas development approvals. Myriad other factors influence these outcomes, but none are listed here (and should be). This paper lacks acknowledgement and review of mitigating/confounding factors.
Methods
Data Identification
Selection of DSL range and thus lands to be included in these analyses is critical. Justification for the selection procedure, or land masses included in analyses are not well documented in this manuscript. As for the Texas DSL range, the Hibbitts map is somewhat controversial and perhaps not well suited (in its entirety) for these analyses. Habitat designated as "low quality" likely does not and may have never supported viable populations of DSLs. Inclusion of those areas in these analyses is questionable and potentially confounding. What is the reference for the NM DSL range? It is difficult to determine if the authors are comparing apples and apples, or apples and oranges. Detailed maps and much stronger justification for inclusion of land in these analyses would be most helpful.
Data Analysis Data Analysis
This seems like an overly complicated way to evaluate some very simple questions. Why not simply use -square analysis to determine application approval rate differences inside and out, before and after? Chi For that matter, is the focus on approval rates or simply the numbers of new wells? The introduction speaks of approval rates, not numbers of new wells. Data presented only depict new wells, not applications that were approved or rejected.
I have read this submission. I believe that I have an appropriate level of expertise to state that I do not consider it to be of an acceptable scientific standard, for reasons outlined above. Basically, previous research has shown that the effects of oil and gas development on populations of the Dunes Sagebrush Lizard (DSL) vary with the density of wells and their associated infrastructure. However, the current analyses compare total numbers permits for wells and not the densities that would result from those wells if constructed. This may lead to some confusion. Both states permit considerably fewer wells within DSL habitat than outside -both before and after the agreements were finalized. However, without knowing the relative amounts of habitat it is hard to interpret the pattern. Texas appears to permit fewer wells after the agreements -both within and outside DSL habitat, while New Mexico appears to increase permitting outside of DSL habitat after the permits and reduce permitting within. Adjusting the permitting data for area could clarify if differences between the states' patterns exist and, perhaps more importantly, are the apparent differences likely to impact populations of the lizard.
The use of explicit hypotheses and predictions is clear. However, it might appear directed to demonstrate less efficacy in Texas than in New Mexico due to the "one-tailed" nature of the directional predictions. Perhaps broadening the hypotheses and predictions into a "two-tailed" format could increase objectivity. Basically "The agreements of the two states differ. We tested whether or not those differences translate into lower or higher densities of wells in the future".
Finally, if the permit data were adjusted to densities, it should be densities of existing wells and future permitted wells. That could then be compared to the threshold densities proposed by Sias & Snell 1998 . 
